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INFORMATION HANDLING SYSTEM INCLUDING 
WIRELESS SCANNING FEATURE 

Background 

[0001] The disclosures herein relate generally to information handling systems 
(IHS's) and more particularly to information handling systems that communicate 
using wireless technology. 

[0002] As the value and use of information continue to increase, individuals and 
businesses seek additional ways to process and store information. One option 
available to users is information handling systems. An information handling system 
(IHS) generally processes, compiles, stores, and/or communicates information or 
data for business, personal, or other purposes thereby allowing users to take 
advantage of the value of the information. Because technology and information 
handling needs and requirements vary between different users or applications, 
information handling systems may also vary regarding what information is handled, 
how the information is handled, how much information is processed, stored, or 
communicated, and how quickly and efficiently the information may be processed, 
stored, or communicated. The variations in information handling systems allow for 
information handling systems to be general or configured for a specific user or 
specific use such as financial transaction processing, airline reservations, enterprise 
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data storage, or global communications. In addition, information handling systems 
may include a variety of hardware and software components that may be configured 
to process, store, and communicate information and may include one or more 
computer systems, data storage systems, and networking systems. 

[0003] Today's IHS's often communicate with other IHS's via wireless connections 
that are made using technologies such as IEEE 802.11, Bluetooth and general 
packet radio service (GPRS), for example. Typically the IHS is fully powered up 
before it can make a determination as to whether or not a wireless network 
connection is present and available for communication in the IHS's locale. For 
example, a personal digital assistant (PDA), cell phone or portable computer is fully 
powered up before it can make a "wireless network present" determination. Fully 
powering up and booting an IHS such as a portable computer can take a significant 
amount of time before the "wireless network present" determination can be made. 
This time delay can be very inconvenient for the user. Moreover, fully powering up 
a battery powered device to determine the presence of a wireless network can 
reduce battery operation time. Standalone wireless "finders" are currently available 
to determine the presence of a wireless network. Unfortunately the IHS user must 
pay the added expense of a wireless finder separate from the IHS when that 
approach is used. Such a standalone finder has the disadvantage of being yet one 
more device to carry when the IHS is used as a portable IHS. Moreover, the 
standalone finder has no coordination with the wireless transceiver in the IHS. 

[0004] What is needed is an IHS which is capable of making a "wireless network 
present" determination while addressing the problems described above. 
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Summary 

[0005] Accordingly, in one embodiment, a method is disclosed for operating an 
information handling system (IHS) including powering up a wireless section of the 
IHS to detect the presence of a wireless network while other sections of the IHS 
remain unpowered. The method also includes providing an indication to the user 
that a wireless network is present with which the IHS can communicate. 

[0006] In another embodiment, an information handling system (IHS) is disclosed 
which includes a processor and a memory coupled to the processor. The IHS also 
includes a wireless section, coupled to the processor, which is powered up to detect 
the presence of a wireless network external to the IHS while other sections of the 
IHS remain unpowered. The IHS further includes an indicator, coupled to the 
wireless section, to provide an indication to the user that a wireless network is 
present with which the IHS can communicate. 

[0007] A principal advantage of one or more of the embodiments disclosed herein 
is that the IHS can detect the presence of a wireless network without the IHS being 
fully powered up and/or booted. 

Brief Description of the Drawings 

[0008] FIG. 1 is a block diagram of the disclosed information handling system. 

[0009] FIG. 2 is a flowchart depicting process flow in the disclosed information 
handling system. 
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Detailed Description 

[0010] FIG. 1 is a block diagram of the disclosed information handling system 
(IHS) 100. For purposes of this disclosure, an information handling system (IHS) 
may include any instrumentality or aggregate of instrumentalities operable to 
compute, classify, process, transmit, receive, retrieve, originate, switch, store, 
display, manifest, detect, record, reproduce, handle, or utilize any form of 
information, intelligence, or data for business, scientific, control, or other purposes. 
For example, an information handling system may be a personal computer, a 
network storage device, or any other suitable device and may vary in size, shape, 
performance, functionality, and price. The information handling system may include 
random access memory (RAM), one or more processing resources such as a 
central processing unit (CPU) or hardware or software control logic, ROM, and/or 
other types of nonvolatile memory. Additional components of the information 
handling system may include one or more disk drives, one or more network ports for 
communicating with external devices as well as various input and output (I/O) 
devices, such as a video display, a keyboard, a mouse, voice inputs and other 
human interface devices (HIDs). The information handling system may also include 
one or more buses operable to transmit communications between the various 
hardware components. 

[0011] In one embodiment, IHS 100 is a portable system such as a notebook, 
laptop, PDA or other portable, battery-powered system. IHS 100 includes a 
processor 105 such as an Intel Pentium series processor or one of many other 
processors currently available. An Intel Hub Architecture (IHA) chipset 110 provides 
IHS 100 .with glue-logic that connects processor 105 to other components of IHS 
100. Chipset 110 carries out graphics/memory controller hub functions and I/O 
functions. More specifically, chipset 110 acts as a host controller which 
communicates with a graphics controller 115 coupled thereto. Graphics controller 
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115 is coupled to a display 120. Chipset 110 also acts as a controller for main 
memory 125 which is coupled thereto. Chipset 110 further acts as an I/O controller 
hub (ICH) which performs I/O functions. Input devices 130 such as a mouse, 
keyboard, and tablet, are also coupled to chipset 110 at the option of the user. An 
expansion bus 135, such as a Peripheral Component Interconnect (PCI) bus. PCI 
Express bus, SATA bus or other bus is coupled to chipset 110 as shown to enable 
IHS 100 to be connected to other devices which provide IHS 100 with additional 
functionality. A universal serial bus (USB) 140 or other I/O bus is coupled to chipset 
110 to facilitate the connection of some peripheral devices to IHS 100. System 
basic input-output system (BIOS) 145 is coupled to chipset 110 as shown. BIOS 
software 145 is stored in nonvolatile memory such as CMOS or FLASH memory. A 
network Interface controller (NIC) 150 is coupled to chipset 110 to facilitate 
connection of system 100 to other information handling systems. A media drive 
controller 1 55 is coupled to chipset 1 10 so that devices such as media drive 160 can 
be connected to chipset 110 and processor 105. Devices that can be coupled to 
media drive controller 155 include CD-ROM drives, DVD drives, hard disk drives and 
other fixed or removable media drives. IHS 100 includes an operating system which 
is stored on media drive 160. Typical operating systems which can be stored on 
media drive 160 Include Microsoft Windows XP, Microsoft Windows 2000 and the 
Linux operating systems. (Microsoft and Windows are trademarks of Microsoft 
Corporation.) It should be understood that the technology disclosed herein is not 
only applicable to the embodiment of FIG. 1 but is also applicable to the other types 
of IHSs described above. 

[0012] IHS 100 includes a housing 102 in which the components of the IHS are 
situated. IHS 100 includes a wireless card 170 that is coupled to chipset 110 as 
shown. Wireless card 170 is modular and is plugged into a mating connector (not 
shown) in the IHS. Other embodiments are possible wherein the functionality of 
wireless card 170 is integrated in a motherboard or other circuit board within IHS 
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100. An antenna 175 is coupled to wireless card 170, Wireless card 170 includes a 
nonvolatile memory 180 for storing firmware 225 and/or other information that 
governs the operation of card 170 as it transmits and receives information from a 
wireless network 1 85. 

[0013] Wireless card 170 is capable of detecting the presence of usable local 
wireless networks such as network 185 even when IHS 100 is powered down or in a 
reduced power state such as a suspend mode. In other words, it is not necessary to 
fully power up IHS 100 to determine the presence of a usable local wireless 
network. Sections of IHS 100 other than wireless card 170 can be powered down or 
operating in a reduced power state and yet wireless card 170 is still capable of 
detecting the presence of a wireless network or networks. Depending on the 
particular application, wireless card 170 is capable of detecting the presence of an 
IEEE 802.1 1 , Bluetooth, or GPRS wireless network. Of course other embodiments 
are possible where wireless card 170 is capable detecting wireless networks using 
other protocols as well. Moreover, wireless card 170 may take the form of a plug-in 
module or may be integrated within the IHS. The term "wireless section" includes 
wireless cards, wireless modules and other wireless circuitry within the IHS, whether 
integrated or non-integrated. 

[0014] An AC adapter 190 is coupled to AC mains 195 and to power switch 200. 
A battery 205 is coupled to power switch 200 to provide IHS 100 with an alternative 
source of power. Power switch 200 is coupled to wireless card 170 to provide 
wireless card 170 with either main power or auxiliary (AUX) power. In other words, 
wireless card 170 can be coupled to a main power rail and/or an auxiliary power rail 
which are indicated collectively as rail 210. The auxiliary power rail is a power rail 
which may provide less current than the main power rail and may be available when 
the main power is off. The auxiliary power rail is connected to a subset of the entire 
IHS 100, namely wireless card 170 and thus draws less power than if the entire IHS 
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100 were powered. Main power goes to all subsystems in the IHS whereas auxiliary 
power may not. Auxiliary power may be provided to a particular subsystem or 
particular subsystems of the IHS. 

[0015] Power switch 200 provides power to wireless card 170 upon the 
occurrence of a particular event, such as for example the user pressing an initialize 
scan (INITSCAN) button or switch 215. Initialize scan switch 215 is coupled to an 
input of a three input OR gate 220, the output of which is coupled to power switch 
200. When the user closes initialize scan switch 215, power switch 200 provides 
adapter or battery power to wireless card 170. Wireless card 170 is thus provided 
power without the need to fully power up the entire remainder of IHS 100. Stated 
alternatively, the wireless section of the IHS is powered without the need to fully 
power the remaining sections or portions of the IHS. The remaining sections of the 
IHS can be in a reduced power state such as a suspend state or an off state and 
wireless card 170 can still detect the presence of a wireless network nearby. 
Another embodiment is contemplated wherein the user's action is not needed to 
activate scan switch 215 to initiate a scan. For example, the IHS can be configured 
such that a scan is initiated at predetermined fixed or variable time intervals. 

[00161 In one embodiment, wireless card 170 executes firmware 225 stored in its 
memory 180. Firmware 225 directs wireless card 170 to listen for the presence of 
local wireless networks. This can be done by wireless card 170 listening for beacon 
signals from such networks. In another embodiment, firmware 225 directs wireless 
card 170 to listen for the presence of wireless networks which are available for use 
by IHS 100, namely those wireless networks that IHS 100 is authorized to use or 
indicated in pre-configured profiles 250 that identify preferred networks. When 
wireless card 170 detects the presence of such a wireless network, it provides an 
indication to the user that such a wireless network is present. For example, an 
integrated indicator 230, such as an LED, that is built into wireless card 170 may be 
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lit to signal the presence of an available wireless network 185. In another 
ennbodiment, an indicator 235 is coupled to wireless card 170 via a scan result bus 
240. Scan result bus 240 transmits information to indicator 235 such as the 
presence, type and signal strength of a detected wireless network. Scan result bus 
240 can also provide the names of detected wireless networks and their respective 
signal strengths. In embodiments where indicator 235 shows the presence of one or 
more wireless networks, multiple LEDs can be used to provide this indication. 
However, for embodiments where the names of accessible networks are to be 
provided, indicator 235 can be a more complex display such as an LCD display, for 
example, which is capable of displaying alphanumeric textual information. In 
embodiments where it is desirable to display even more complex information to the 
user, scan result bus 240 is coupled to chipset 110 so that the information can be 
displayed on display 120 which is a relatively large display capable of displaying 
complex information. In this instance a larger portion of IHS 100 is powered up as 
needed to accommodate transmission and display of scan result information on 
display 120. In notebook, laptop, PDA and other similar IHSs, display 120 is 
typically integrated in the IHS. In one embodiment, indicator 235 is variable or 
scalable. For example, indicator 235 can indicate the high or low signal strength of 
a particular wireless network. In any particular location there may be multiple 
wireless networks present, such as wireless networks 185, 186, 187 ...N wherein N 
is the total number of wireless networks which can be heard at a particular location. 
One or more of these networks may be preferred by the user as so indicated by the 
user in a profile 250 stored in the IHS. 

[0017] While OR gate 220 is indicated as a discrete element, the logical function 
of the OR gate can also be implemented in firmware or software. OR gate 220 also 
includes a WAKE signal input. When a WAKE signal is asserted on the WAKE 
input of OR gate 220, wireless card 170 is turned on so it can be responsive to any 
wake-on-wireless LAN activity. It is necessary to turn wireless card 170 on to 
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provide this wake-on-wireless LAN functionality. Thus, after being turned on in this 
manner, when wireless card 170 detects wireless activity it sends information back 
to IHA 110 via data/control bus 245 to instruct remaining sections of the IHS other 
than wireless card 170 to wake from a reduced power state such as a suspend 
state. OR gate 220 includes an OTHER PWRCTRL input to which a signal is 
provided if it desired to turn on wireless card 170 for any other reason. 

[0018] One or more profiles 250 are stored in memory 180. For example, a work 
profile and a home profile can be stored in memory 180. The profile can include the 
name of a network. For example, the work profile may include the name of the 
wireless network used at the user's place of employment. The home profile may 
include the name of the user's home wireless network. When wireless card 170 is 
powered up, as for example occurs when initialize scan switch 215 is closed by the 
user or the WAKE input is otherwise activated, then wireless card 170 scans or 
looks for the presence of wireless networks whose names, or other identifying 
indicia, are specified in the profiles 250 stored in memory 180. Since the profiles 
are stored within wireless card 170 itself, wireless card 170 is capable of self- 
determining whether or not the wireless networks specified in profiles 250 are 
present and available to the user of IHS 100. 

[0019] FIG. 2 is a flowchart which depicts process flow in IHS 100 as it searches 
to detect the presence of an available wireless network which is usable by IHS 100. 
The steps depicted in FIG. 2 can be implemented by IHS 100 without powering up 
all of the circuitry of IHS 100. The firmware 225, that governs the operation of 
wireless card 170 is it searches for wireless connections, may be implemented as a 
state machine in hardware if desired. It is also noted that memory 180 which 
contains firmware 225 may optionally be located at other locations in IHS 100 than 
wireless card 170 as long as the firmware is available to govern the operation of 
wireless card 170. As seen in the FIG. 2 flowchart, process flow starts at start block 
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300. A test is then conducted in decision block 305 to determine if initialize scan 
switch 215 has been activated by the user. It is noted that scan switch activation 
can be viewed as an event. If scan switch 215 has not been activated then the test 
continues to run. However, if the user has activated or pressed initialize scan switch 
215, then main power or auxiliary power is enabled to wireless card 170 as per block 
310. In response, wireless card 170 powers up and starts scanning to detect 
wireless networks as per block 315. At this point, wireless card 170 is powered up 
and remaining sections of the IHS are not supplied power or are in a reduced power 
or suspend state. When wireless card 170 detects the presence of a wireless 
network, then a test is conducted to determine if the particular detected wireless 
network is usable by IHS 100 as per decision block 320. For example, decision 
block 320 may determine if IHS 100 is authorized or configured to access the 
particular detected wireless network. In making this determination, decision block 
320 can access profiles 250 stored in memory 180 to determine if any of the 
network names stored in the profiles matches a name of a detected wireless 
network. If no match is detected, then in one embodiment, process flow continues 
back to decision block 305 at which the IHS continues to monitor for a pressing of 
the initialize scan switch 215. However, if a match is found between a network 
name in a profile and the name of one of the detected networks, then wireless card 
170 provides appropriate feedback to the user as per block 325. For example, an 
indicator 235 such as an LED can be lit to signify that a wireless network has been 
detected. The indicator can be integrated in wireless card 170 in a fashion such that 
it is still visible to the user when the wireless card is plugged into IHS 100. 
Alternatively, the indicator can be placed at another location on IHS 100 that will be 
visible to the user. A more sophisticated indicator such as an LCD display can be 
used as indicator 235 to display the name of a detected network which matches a 
name in a stored profile. In that case, the wireless network is designated as a 
detected and available wireless network. Indicator 235 can also display the signal 
strength of a particular detected wireless network 185 or multiple detected wireless 
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networks as well as the names of the particular detected available wireless 
networks. Other forms of feedback can also be used as indicator 235. For 
example, different sounds can be used to indicate that a wireless network is 
detected. After the indication is provided as described above, the IHS then waits for 
a predetermined period of time before withdrawing power and shutting down 
wireless card 170. More particularly, a test is conducted at decision block 330 to 
determine if the time period has expired. The time period is selected to be 
sufficiently long to enable the user enough time to be cognizant of the indication. 
Once the time period expires, power is withdrawn from wireless card 170 thus 
turning the wireless card off as per block 335. The process ends at stop block 340. 
However, the process can restart by again commencing to monitor for an activation 
of initialize scan switch 215 as per block 305. 

[0020] Many variations of the disclosed information handling system are possible. 
For example, initialize scan switch 215 of FIG. 1 can take different forms such as a 
dedicated physical switch or a shared physical switch. The scan switch can also be 
a key combination of a keyboard (not shown) plugged into HIS 100 as an I/O device. 
The scan switch can also be part of a multi-function switch or a programmable 
key/button. Scan switch 215 can also be closed in response to a voice command or 
other user input method to Initiate a scan. 

[0021] The profiles discussed above indicate the preferred networks on which the 
user indicates that his or her IHS is to operate. Memory 180 stores these profiles. 
More particularly, memory 180 stores sufficient profile or preferred network 
information to enable wireless card 170 to independently determine matches 
between the detected wireless networks and those wireless networks that the user 
has indicated are preferred. This determination is made independently by wireless 
card 170 in the sense that the entire IHS need not be fully powered up to make this 
determination. This has the advantage that the user is more quickly apprised of 
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detected available wireless networks since the IHS does not need to be fully 
powered up. Both power and time are saved in one embodiment. In one 
embodiment, if greater functionality is desired, for example to display feedback on 
display 120, then a greater portion or more sections of the IHS can be powered up. 
It is also noted that IHS 100 can detect wireless networks prior to BIOS being 
loaded, prior to device enumeration and/or prior to the operating system being 
loaded. 

[0022] It is also noted that not the entire wireless card 170 needs to be powered 
up to perform the wireless network detection function. In one embodiment, wireless 
card 170 includes a receive section and a transmit section. The receive section is 
powered up to look for and detect available wireless networks 185. Power Is saved 
by leaving the transmit section off. In this embodiment the scanning action of the 
wireless card is passive in that the card receives, namely it listens without 
transmitting. In another embodiment, both the transmit and receive sections of 
wireless card 170 are powered. In this case the scanning action of the card is active 
and the transmitter section is operational. One example when this method is 
advantageous Is to cover both broadcast and non-broadcast service set identifier 
(SSID) network configurations. A broadcast SSID network configuration is one in 
which the wireless network broadcasts a radio beacon signal which includes the 
SSID, in effect saying "I am the network Y". A non-broadcast SSID network 
configuration is one in which the wireless network does not send out the SSID 
information in the radio beacon signal, but rather the wireless network listens for a 
query "Are you the network Y?" and if such a query is received, the wireless network 
sends a reply which in effect communicates that "Yes, I am the network Y". 

[0023] Moreover, the scan result can be fed back from wireless card 170 to an 
indicator by different methodologies. Serial encoded scan result information can be 
fed back along scan result bus 240 to indicator 235 or another indicator. This 
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serially coded information can drive a shift register or LCD displays. A serial bus 
such as SMBus or other bus implementations can be used to provide scan result 
feedback to an indicator which is perceivable by the user. When the IHS is in the 
form of a laptop, notebook computer or other IHS which folds to close, the scan 
switch and indicator are preferably positioned to be externally visible or accessible to 
the user such that the user need not open the IHS to use the disclosed wireless 
network detection feature of the IHS. 

[0024] Advantageously, in one embodiment, the disclosed methodology and 
apparatus provide a way for an IHS to detect the presence of a wireless network 
usable for communication without powering up the entire IHS. While in the example 
discussed above, a wireless card is employed in IHS 100, it should be understood 
that the functionality of the wireless card can be implemented as an integral part of 
the IHS. A separate removable wireless card or module need not be employed. It is 
also noted that the wireless card can be activated at various time intervals without 
user intervention to monitor for wireless networks. 

[0025] Although illustrative embodiments have been shown and described, a wide 
range of modification, change and substitution is contemplated in the foregoing 
disclosure and in some instances, some features of an embodiment may be 
employed without a corresponding use of other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in manner 
consistent with the scope of the embodiments disclosed herein. 
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